. Overlay of the optimized geometries of transition states TS-S-8 and TS-S-9.
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Multiwfn Calculations
The hydrogen bond interaction energies were extracted from the potential energy density of the bond critical point. The required number can be obtained from Multiwfn using the wfn file generated from Gaussian through the output=wfn keyword. Details on how to perform these calculations can be found in the manual of Multiwfn at https://multiwfn.codeplex.com/.
Once the potential energy density of a particular hydrogen bond is obtained from Multiwfn, the corresponding hydrogen bond strength is half the value of the potential energy density (E.
Espinosa, E. Molins, C. Lecomte, Chem. Phys. Lett. 1998, 285, 170-173.) . The resulting value is in Hartrees and can be converted to other units by multiplying by the appropriate constant (for e.g. 627.509 for conversion to kcal/mol).
AutoDock Vina Calculations
Vina charge calculation is hard coded as part of its program, so it does not read the partial charge supplied by the users. The detail of how to setup a Vina calculation can be found in its website (http://vina.scripps.edu/tutorial.html). The initial structures were loaded into AutoDockTools (ADT) and then converted to the PBDQT format, which could be used directly for subsequent docking calculation in Vina.
Characterization of Non-covalent Interaction Using QTAIM
From the topology analysis of electron density in the quantum theory of atoms in molecules (QTAIM), each bond is associated with a critical point (where the first derivatives are 0). The first number "3" refers to rank of the diagonal Hessian matrix (the matrix which contains the 2 nd derivatives of the electron density). The rank indicates how many non-zero curvatures or 2 nd derivatives. For equilibrium structure, the rank is generally 3. The second number "1" is the signature which is defined as the algebraic sum of the signs of the curvatures. In (3,1) the number of positive curvatures or 2 nd derivatives in the diagonal Hessian is 1 and the number of negative curvature is 2, therefore 1 2 = 1. Bond critical point is used to characterize both covalent and non-covalent interaction. The IUPAC definition of hydrogen bond includes the presence of a (3,1) bond critical point (see Pure Appl. Chem., 2011, 83, S3 
